Using anisotropy of magnetic susceptibility to better constrain the tilt correction in paleomagnetism: A case study from southern Peru [1] We report a combined study of anisotropy of low field magnetic susceptibility (AMS) and paleomagnetism from 16 sites in a sedimentary sequence of Eocene-early Oligocene red beds in southern Peru. Incipient tectonic strain is recorded during the early stages of deformation. Nonhorizontal magnetic lineation in geographic coordinate suggests either noncylindrical folding and/or interference of two phases of compressive deformation and tectonic rotation. Applying the classic tilt correction results in significant dispersion in paleomagnetic declinations and apparent clockwise and counterclockwise relative tectonic rotations. A dispersion in the orientation of the magnetic lineation also arises from a simple classic tilt correction inducing apparent local rotation in paleostress determination. The magnetic lineation is a good proxy to detect a complex history of folding when the finite strain is not large enough to reset the magnetic fabric acquired during the early stages of deformation and when detailed geological field mapping is not available or not possible. In the present study, a double correction rotating first the lineation to the horizontal reduces significantly the dispersion of the paleomagnetic data with respect to conventional tilt correction (Fisher parameter k increases from 14 to 35). The interest of this double correction must obviously be evaluated for each study according to the complexity of the folding and the intensity of the deformation. Assuming a mean age of 40 Ma for the sedimentary sequence, no significant rotation (−4.5°± 8.4 ) is observed in this area of the Peruvian Andes.
Introduction
[2] In many paleomagnetic studies, tectonic control on local structures such as dipping fold axis is often poorly determined and bedding correction is applied around an horizontal axis. It is well known that this correction may lead to apparent local rotation [MacDonald, 1980; Perroud and Cobbold, 1984] . Anisotropy of low field magnetic susceptibility is a versatile petrofabric tool [Rochette et al., 1992; Borradaile and Henry, 1997] and anisotropy of low field magnetic susceptibility (AMS) data have been widely acquired, especially with the advancement of technology like the spinner kappabridges from Agico. Even though an information about sedimentary processes may be recognized in some cases [Rees, 1965; Aubourg et al., 2004] , the majority of AMS studies yield strong evidence that triaxial AMS ellipsoids in sediments are mainly controlled by compaction and tectonic strain. Cifelli et al. [2009] suggest that AMS is a useful and often unique method to study the deformation history of apparently undeformed sediments. In a study of marine Cenozoic clays from Greece, Kissel et al. [1986] demonstrated that the magnetic lineation develop parallel to fold axes. Grouping of principal axis of AMS ellipsoids (Kmax) parallel to the general trend of folds has been observed in several studies [Robion et al., 1995 , Sagnotti et al., 1999 Weaver et al., 2004 , Huang et al., 2004 . The timing of the acquisition of the magnetic fabric is however disputed. Graham [1966] indicated that a change from sedimentary to tectonic fabric is more likely to append within unconsolidated rocks. In compressional setting, several studies indicate that the magnetic fabric is likely acquired during the early stages of diagenesis and deformation (see Pares et al. [1999] and Frizon de for a review). This lineation is usually termed Layer Parallel Shortening (LPS). A recent study comparing magnetic fabric and paleostress data also validates the reliability of AMS as paleostress indicator in compressive settings [Soto et al., 2009] . Although lineations due to LPS are the most common cases, Aubourg et al. [1999, and references therein] report also examples of magnetic lineations in the direction of tectonic transport as the result of simple shear during the early building of the thrust sheets. Magnetic lineations in the downdip directions of the foliation plane and in the direction of the transport direction are also usually observed in ignimbrites [Paquereau et al., 2008] .
[3] Aubry et al. [1996] , Coutand et al. [1999] and Roperch et al. [2000] reported AMS data from the central Andes showing a relation between the tectonic rotations and the orientation of the magnetic lineations. These results were interpreted as evidence of rotations around vertical axes of fold axes during Andean deformation and oroclinal bending.
[4] Here, we report a paleomagnetic study from an Eocene to early Oligocene continental red bed sequence in southern Peru (Figure 1 ) south of the town of Cusco. In the present study, AMS lineations are within the bedding planes but they are not always horizontal as expected with cylindrical folding around horizontal axes. We show that the AMS lineations provide evidence for complex folding and that the AMS may be used to further correct the paleomagnetic characteristic directions.
Regional Geology and Paleomagnetic Sampling
[5] In southern Peru, the Altiplano contains major syntectonic Cenozoic continental sedimentary basins. The sedimentary San Jerónimo Group corresponds to Eocene to early Oligocene sequences, found to the south and southwest of the town of Cusco (Figure 2 ). The San Jerónimo Group consists of two main formations (Kayra and Soncco), with a total thickness of ∼4,500 m, made up of red bed terrigenous (sandstone, shale, pelitic sandstone, and volcanic microconglomerate) strata interbedded with tuffaceous horizons near the top. The San Jerónimo Group unconformably overlies strata with plant fossils of Paleocene to early Eocene age and K-Ar and 40 Ar/ 39 Ar ages of 29.9 ± 1.4 Ma and 30.84 ± 0.83 have been found in the uppermost tuffaceous layers of the Soncco formation (near site 2 in Figure 2 ) [Carlotto, 1998; Fornari et al., 2002] . The coarsening-upward characteristics of the sequence, with alluvial and fluvial conglomerates dominated by volcanic and plutonic clasts at the top, are interpreted to reflect topographic rejuvenation of the source regions in response to increasing regional tectonic uplift. Sediments were deposited in a piggyback style basin environment [Carlotto, 1998] . Carlier et al. [2005] indicate Figure 1 . Geological map of southern Peru showing the location of the study area (blue square) southwest of the town of Cusco. The study area is located west of the boundary between the Eastern Cordillera and the northeastern Altiplano. The Altiplano is also bounded to the north by the Abancay deflection. Simplified geological map modified from the 1/1,000,000 digital geological map by INGEMMET and Roperch et al. [2006] . that the Urcos-Sicuani fault system separates two blocks with different underlying lithospheres. The Tertiary red beds are found on the western block while the eastern block comprises Paleozoic and highly deformed Mesozoic rocks. Large counterclockwise rotations were found in late Permian to Jurassic rocks sampled within the complex fault system limiting the two blocks [Gilder et al., 2003] .
[6] Samples were taken at four different localities. South of Cusco, the Soncco formation was sampled by six sites (8,9,10,1,11,2) distributed along a road from an elevation of about 3400 m up to 4200 m. The sequence is dipping toward the southwest by about 60°. Thus the sampled section has a thickness of more than 1000 m of the Soncco formation. The uppermost site (site 2) is slightly above the tuff for which Carlotto [1998] reported an age 29.9 ± 1.4 Ma. About 20 km to the southeast of the previous section, four sites (14,15,16,81) were also drilled in the Soncco formation. About 16 km farther south and east of Quiquijana, four sites (91, 92, 93, 94) were drilled in the Kayra formation. Site 91 is near the base of the sequence and site 94 is about 2000 m upward in the sequence, either in the upper part of the Kayra or in the lower part of the Soncco formation. Finally two sites (12 and 13) were drilled in red beds southwest of Cusco and they are located on the western limb of a NS anticline oblique to the general WNW-ESE observed in the region suggesting possible interference of two phases of folding that will be later discussed. These 16 sites are in the same structural block bounded to the east by the Urcos-SicuaniAyaviri fault and to the west by the Yaurisque Acomayo fault.
Paleomagnetic Results
[7] Samples were drilled in the field and later cut to 2.2 cm specimens in the paleomagnetic laboratory of Géosciences Rennes. Natural remanent magnetizations were measured with a 2G cryogenic magnetometer. Thermal demagnetizations were performed with a MMTD furnace or a Schonstedt furnace. Anisotropy of magnetic susceptibility was measured with an AGICO KLY3S kappabridge. Isothermal Remanent Magnetization (IRM) was acquired with an ASC pulse magnetometer using a maximum applied field of 2.5T.
Magnetic Properties
[8] Samples from sites in the lowermost Kayra formation (sites 91, 92, 93, 94 near Quiquijana) have hematite as the main magnetic carrier as shown by IRM acquisition and thermal demagnetization of the NRM showing unblocking temperatures above 650°C (Figures 3 and 4) . Magnetic susceptibility is in the range 1 to 2 10 −4 SI except at site 12. From the geological map, site 12 belongs also to the Kayra formation but its high magnetic susceptibility suggests a richest source of volcanoclastic sediments and the magnetic behavior of these samples is similar to those of the Soncco formation. Upon heating in the laboratory during thermal demagnetization in air, samples from sites near Quiquijana exhibit up to tenfold increase in magnetic susceptibility from 500°C to 680°C. IRM acquisition in samples previously thermally demagnetized in the laboratory confirm that the susceptibility increase is associated with the formation of magnetic mineral with lower coercivities likely magnetite (Figure 3 ). In the overlying Soncco formation, magnetic susceptibility is higher and in the range 10 −3 -10 −2 SI and this increase in susceptibility corresponds to an input of volcanoclastic sediments due to erosion of the Eocene arc located to the west. The magnetic susceptibility decreases upon heating for samples from the Soncco formation contrary to the behavior of samples from the Kayra formation. This decrease is likely associated with oxidation of magnetite and/or maghemite upon heating in the laboratory [Cifelli et al., 2004] .
Characteristic Directions
[9] Hematite is the single magnetic carrier in the Kayra formation with half of the magnetization remaining above 660°C (Figure 4 ) while samples from the Soncco formation have lower unblocking temperature with both magnetite and hematite as magnetic carrier (Figure 4) . A secondary magnetization usually in the present-day field is removed by demagnetization below 300°C. The characteristic magnetization was determined by linear fit through the origin. Samples from all sites in the Soncco formation have all a reverse polarity while normal and reverse polarity is observed in the different sites of the Kayra formation. The record of both two polarities at different sites indicates that the magnetization is a primary magnetization acquired during deposition or early diagenesis and formation of hematite. Upon tilt correction, there is a significant decrease in the dispersion in inclination between the sites (in inclination only statistics, concentration parameter k increases from 5 to 41) but the dispersion in declination is still large ( Figure 5 ) with a resulting Fisher [1953] k parameter of only 14 (Table 1) . (See also Figure S1 .) 
Anisotropy of Magnetic Susceptibility
[10] Triaxial ellipsoids are observed at most sites in red beds of the Soncco and Kayra formation. Although we cannot discard that paramagnetic minerals may control part of the magnetic anisotropy in samples from the Kayra formation, the high susceptibility of samples from the Soncco implies that magnetite and maghemite are the main carriers of the magnetic susceptibility and of the anisotropy in these sediments.
[11] It is well known that thermal enhancement of magnetic susceptibility after heating in the laboratory also enhances the degree of anisotropy (see Henry et al., [2003] for a review). AMS was measured before and after heating for samples of the Kayra formation. A significant increase in the anisotropy up to a degree of 1.5 is observed ( Figure 6 ). There is no change in the orientation of the ellipsoids but the magnetic foliation related to bedding is better defined. The strongly dipping magnetic lineations at some sites are thus unlikely to be due to a complex mineralogy since the same fabric is observed before and after magnetic susceptibility enhancement during heating.
[12] The AMS lineation is well grouped at all sites except at site 2 which is the uppermost site sampled in the Soncco formation and for which the magnetic fabric is mainly oblate ( Table 2 ). The shape of the site-mean AMS ellipsoid varies from oblate at 13 sites to prolate at 3 sites ( Figure 7) . The bedding-parallel oblate AMS is overprinted by a tectonic fabric as described by Borradaile and Henry [1997] . Except at site 94, bedding mainly controls the AMS magnetic foliation but there is a significant dispersion in the azimuth of the magnetic lineations after tilt correction (Figure 7 ). With in situ coordinates, the magnetic lineation presents a spatial variation from one locality to the other (Figure 8 ). The magnetic lineation is almost horizontal at sites in locality B (Figure 8 ) while it is dipping steeply to the west at sites 12 and 13 (locality A, Figure 8 ) on the western limb of a NS oriented Lat, Long, latitude and longitude of the site; strike/dip, strike and dip of bedding measured with the right hand rule; l, p, t, number of lines, planes (t = l + p) used to calculate the mean direction; Dec, Inc, a95, k, the declination, inclination, angle of confidence at 95%, and Fisher parameter. AMS corrected indicates that a double correction rotating first the AMS lineation to the horizontal was applied.
anticline. West of Urcos, the magnetic lineation is dipping nearly 20°toward the south-southeast (Locality C, Figure 8 ) and the lineation is steeper (about 40°) near Quiquijana (locality D, Figure 8 ).
Discussion
[13] Several paleomagnetic studies have focused on the effect of increasing strain on the remanent magnetization [Vetter et al., 1989] and on the magnetic fabric. For the latter, there has been no attempt to check the importance of rigid rotation posterior to the magnetic fabric acquisition. If the magnetic lineation is acquired during the first stages of folding, the lineation may behave like a passive marker and register rotations around vertical and horizontal axes unless there is a significant increase in strain capable to modify internally the magnetic fabric [Cogné, 1988 , Hrouda, 1991 . In most studies of weakly deformed sediments, the magnetic foliation related to sedimentary processes register a rigid rotation during folding and a classic bedding correction is usually applied to the AMS fabric in order to present the data in a common reference frame. If the magnetic lineation is horizontal and parallel to the strike of bedding as it is usually the case for LPS lineations, applying the bedding correction does not change the orientation of the magnetic lineation.
[14] In our present study, the magnetic lineation is not always horizontal and paleocurrents directions were determined at some sites to test the hypothesis that magnetic lineations may be controlled by hydrodynamic condition during deposition. At sites 91 to 94, paleocurrents indicate transport to the ENE while the magnetic lineation is oriented to the south ruling out a sedimentary origin for the magnetic lineation.
[15] The sediments are only folded with fracture cleavage but without pervasive schistosity. The deformation is not strong enough to reset the initial magnetic foliation related to bedding and all sites but sites 91, 12 and 14 exhibit an oblate magnetic fabric parallel to bedding and correspond to type II and type III classes from Robion et al. [2007] . The magnetic lineation is contained within the bedding plane but the lineation is however not horizontal in geographic coordinates. In stratigraphic coordinates, AMS lineations appear to cluster in nearly two orthogonal directions (NW-SE and NNE-SSW). Mattei et al. [1997] found that magnetic lineations coincide with the stretching directions in extensional basins. Thus, orthogonal groups of lineations could be found if one group of lineations is associated with extension while the other is related to LPS. The Cusco red beds were deposited in compressional synsedimentary basins during the Eocene and a stretching origin for one group of lineations is unlikely. Aubourg et al. [1999] also found groups of orthogonal magnetic lineations in Late Jurassic shales from the French Alps and they argue that lineations parallel to the shortening Figure 6 . Stereonets projection of principal directions of the AMS ellipsoids for (a) nonheated and (b) heated samples from the Kayra formation in situ and after tilt correction and corresponding T-P′ diagrams. of Kmax after a double correction rotating first the AMS lineation to the horizontal; p1,p2, the angles for the ellipses of confidence after Jelínek and Kropáček [1978] ; Lin, fol, ani, the lineation, foliation, and anisotropy degree; o, p, the oblate or prolate shape of the ellipsoids; K, t, r, P′, the shape parameters. For sites 91, 92, 93, and 94, the letters D and N of the site number indicate whether the samples were heated in the laboratory (D) or not (N).
direction may be related to a simple shear mechanism in the direction of tectonic transport. Saint-Bezar et al.
[2002] also found orthogonal lineations due to hematite recrystallization in open cracks parallels to the shortening direction. We do not think that these types of magnetic fabrics are present in our data. First, as shown in Figure 8 , the magnetic lineation is coherently grouped by locality with sites separated by 1 to three kilometers recording a similar magnetic fabric and the average dip of the lineation varies from near horizontal to steeply inclined from one locality to the other. A simple shear mechanism in the direction of tectonic transport is thus unlikely. On the other hand, the orientation of the magnetic fabric is not correlated with a specific magnetic property. We cannot assign a specific fabric to different ratios of magnetite versus hematite and this observation rules out a mineralogical control in the orientation of the magnetic lineation. In samples from the Kayra formation the orientation of the magnetic fabric is the same in samples without or with heated enhanced fabric.
[16] Carlotto [1998] reported two generations of fracture cleavages. The magnetic lineation is close to the intersection of bedding with the first generation of fracture cleavage (Figure 8 ). This observation demonstrates that the magnetic fabric is indeed associated with the first event of tectonic compression in the area. This result is not unique and other studies [Soto et al., 2003 ] also reported the conservation of a primary magnetic fabric during subsequent deformation events.
[17] A complex history of folding is shown at locality A (sites 12,13) by the NS trending anticline oblique to the main NW-SE trend of folding observed at locality B (Figure 8 ). Field observations indicate that the NS anticline corresponds to the most recent phase of folding. In the Bolivian Andes, the deformation started in the Late Eocene mainly along the Eastern Cordillera (see Oncken et al., [2006] for a review). This deformation is coeval with a phase of oroclinal bending registered by undeformed sediments from the south Peruvian forearc [Roperch et al., 2006; Arriagada et al., 2008] . In the southern Peruvian Andes, deposition of the red beds is synchronous with the magmatic activity and the intrusion of the late Eocene Andahuaylas-Yauri batholith to the west of the study area [Perello et al., 2003] . The presence of copper enriched sedimentary layers in the Soncco formation suggests uplift and erosion of some of the late Eocene hydrothermal porphyries within the wide magmatic belt. The syntectonic sedimentary sequence was later further deformed during the Miocene. Miocene deposit of the Paruro formation are folded and overthrusted by the Eocene Oligocene deposits. Moreover, fault scarps [Cabrera and Sébrier, 1998 ] and Quaternary shoshonitic intrusions [Carlier et al., 2005 ] along some of the major fault systems demonstrate a significant tectonic activity up to recent time.
[18] It is thus very likely that the AMS fabric was mainly acquired during the Oligocene-early Miocene first episode of deformation and that it was later further rotated around vertical or horizontal axes during the mid Miocene to recent phases of deformation in the area.
Application of a Double Correction
[19] The remanent magnetizations are better grouped after bedding correction than with in situ coordinates but there is a significant variation in declination. An apparent clockwise rotation is observed for the sites near Quiquijana while a counterclockwise rotation is observed at locality A ( Figure 5 ). The same trend is observed in the magnetic lineation after bedding correction ( Figure 7 ). As discussed above, the tilt of the magnetic lineation is likely due to complex folding but as discussed by MacDonald [1980] , it is not trivial to unravel different phases of folding because tilt corrections are not commutative. Because the magnetic lineation is likely acquired during the first phase of folding, the tilt of the lineation is probably acquired during the second phase of folding. Obviously we do not know exactly how the lineation was tilted and we thus assume that the direction of the lineation is the direction of the tilt. This is the simplest solution but we warn that this may not be always valid. In the present study, the magnetic lineations in geographic coordinates are not Figure 7 . Plots of the site-mean AMS tensors with 95% error ellipses in situ and after bedding correction and T-P′ diagrams. Figure 8 . Plots of the site-mean AMS tensors with 95% error ellipses for the four localities. Bedding and fracture cleavages S1 and S2 are shown by black, red, and blue great circles, respectively. randomly scattered. The distribution of the lineations roughly in a vertical plane supports the hypothesis of a secondary folding phase almost orthogonal to the first stage. A more detailed analysis of the departure of the magnetic lineations from a vertical plane may help better constrain the direction of the secondary folding. In the present study we use the simplest configuration by applying two rotations around horizontal axes. The first rotation brings the magnetic lineation to horizontal around an axis perpendicular to the lineation. This rotation is applied to the pole of bedding and to the characteristic remanent magnetization. The second rotation is the classic tilt correction using the corrected pole of bedding. This second rotation is applied to the magnetic lineation and to the remanent magnetization. The paleomagnetic data are better grouped after this double correction ( Figure 5c and Table 1 ).
[20] To test this method of correction, we simulated two examples of structures recording two phases of deformation with a strong obliqueness (Figure 9 ). These two examples are close to the structures observed in our study at locality D and locality A.
[21] In the first case (left side in Figure 9 ), a fold oriented N165 is tilted toward the southwest by 40°. The second structure (right side in Figure 9 ) corresponds to a fold oriented N310 which is then tilted toward the west by 50°.
[22] The two deformations are applied to a population of data with a Fisherian distribution centered on direction (Dec = 180°Inc = 40°) characterized by a concentration parameter k of 60. We then compare the results using conventional tilt correction ( Figure 9d ) and a double correction bringing first to the horizontal the fold axis (Figure 9e ). The sum of the two rotations results in a plunge of the fold axis to the south in the first case and to the northwest in the second case (Figure 9a ).
[23] Simple tilt correction around a horizontal axis leads to clockwise and counterclockwise rotations of paleomagnetic data from the two limbs of the fold and a strong dispersion. A strong dispersion in the fold axes is also observed (Figure 9d ). The double correction bringing back the axis of the fold to the horizontal around an axis orthogonal to the fold axis reduces dispersion but induced a component of apparent rotation whose magnitude depends on the angle between the two deformations. The apparent rotation is the angle between the true original orientation of the fold axis and the one after a tilt correction around an orthogonal axis (yellow circles in Figure 9a ). These simple examples suggest that if both limbs of a fold can be sampled, the mean direction is not as strongly rotated as if only a single limb was studied.
[24] In the present study, the sampled sites have bedding attitudes toward the west or the southwest but come from different structures. The mean directions after classic tilt correction and after the double correction are not different. This indicates that the double correction is not accompanied by a significant apparent rotation of the whole area associated with the rotation to the horizontal of the AMS lineations.
Tectonic Rotations
[25] Our paleomagnetic study demonstrates that the Tertiary basin does not rotate significantly (R = −4.5°± 8.4°) when compared with the reference pole at 40Ma from Besse and Courtillot [2002] . A more significant flattening in the inclination is observed (16.1°± 9.60) but this amount of flattening is systematically observed in Tertiary red beds from the Andes [Roperch et al., , 2000 . Gilder et al. [2003] reported variable counterclockwise rotations up to more than 90°from sites in Permian and Jurassic rocks within the fault system limitating the uplifted Paleozoic block and the Eocene-Oligocene basins (Figures 10a and 10b) . For example, there is a large variation (>60°) in the magnitude of rotation from nearby sites (sites 842, 843 and 844; see Figure 9a ) to the horizontal (yellow circle in Figure 9a ). The green and blue colors illustrate the different behaviors of the two limbs of a fold subjected to a second phase of deformation. Figure 2 ) sampled within the Urcos-Sicuani fault system. The large counterclockwise rotations recorded in Permian to Jurassic rocks [Gilder et al., 2003 ] likely correspond to local rotations within disrupted thrust sheets and indicate a component of strike-slip shear in the Urcos-Sicuani fault system.
[26] The pattern of orientation of the AMS lineations delineates a curved structure (Figure 10d ). The absence of significant tectonic rotation in the area suggests that changes in the orientation of the AMS are mainly controlled by an interplay of the regional stress oriented NW-SE and the orientation of the borders of the two Paleozoic blocks limitating the basins to the east and to the north (Figure 1) . In a companion paper (Roperch et al., submitted) , large counterclockwise rotations (∼60°) were also found in the area a few tens of kilometers to the south of the town of Abancay (Figure 1 ). The variation in the magnitude of rotation from Figure 10a are tectonic rotations determined by Gilder et al. [2003] in Permian to Jurassic rocks. Faults and folds are taken from the geological map of Figure 2 . The shaded relief image is from ASTER topography processed with the GMT software.
Abancay to Cusco demonstrates a complex pattern of block rotation likely associated with sinistral transpression along the Abancay-Cusco deflection.
Conclusions
[27] The present Peruvian paleomagnetic study demonstrates the interest of coupling a magnetic fabric study with the study of the remanent magnetization. We show that a magnetic fabric related to the first stages of deformation may not always be reset by following stages of deformation. Tilted AMS lineations are good evidence for complex folding and apparent rotations may be reduced by a double correction that brings the magnetic lineation first to the horizontal. In the present study, the AMS lineations are untilted along an horizontal axis orthogonal to the lineations. This assumption is validated by the reduction of the scatter in the paleomagnetic declination and in the orientation of the AMS lineations but we warn that the proposed correction must be evaluated for each case study especially when the second phase of folding occurred at an angle about 45°from the first phase of folding. The double correction is likely to reduce but will not eliminate all the sources of disturbances in determining tectonic rotations about vertical axes at local and regional scales [see MacDonald, 1980; Waldhör and Appel, 2009] . Obviously, using the AMS lineation as a proxy of a fold plunge does not apply to highly strained rocks where more complex methods should be used to recover the original orientation of the remanent magnetization [Cogné and Perroud, 1985; Vetter et al., 1989; Borradaile and Hamilton, 2009] .
[28] Other examples where AMS and characteristic directions are reported like the Xishuigou section at Subei [Gilder et al., 2001] confirm that apparent rotations are recorded in the characteristic magnetizations and the AMS lineations. When detailed geological field mapping is not available or not possible, the AMS study is a rapid and easy way to better constrain the tectonic structures and the scatter in the paleomagnetic declination may be reduced with a two-step tilt correction.
